Ca2+ /calmodulin-dependent protein kinase II in spinal dorsal horn contributes to the pain hypersensitivity induced by γ-aminobutyric acid type a receptor inhibition.
The fast inhibitory synaptic transmission mediated by the γ-aminobutyric acid type A receptor (GABAA R) within spinal dorsal horn exerts a gating control over the synaptic conveyance of nociceptive information from the periphery to higher brain regions. Although a large body of evidence has demonstrated that the impairment of GABAergic inhibition alone is sufficient to elicit pain hypersensitivity in intact animals, the underlying mechanisms remain to be characterized. The present study shows that Ca(2+) /calmodulin-dependent protein kinase II (CaMKII) is an important signaling protein downstream of reduced GABAergic inhibition. We found that pharmacological removal of inhibition by intrathecal application of the GABAA R antagonist bicuculline significantly enhanced the autophosphorylation of CaMKII at Thr286 in spinal dorsal horn of mice. In addition to increased CaMKII activity, bicuculline also promoted CaMKII interaction with N-methyl-D-aspartate (NMDA)-subtype glutamate receptors and induced the translocation of CaMKII from cytosolic compartments to the synaptosomal membrane fraction. Immunoblotting analysis revealed that the phosphorylation levels of NMDA receptor NR2B subunit at Ser1303 and of AMPA-subtype glutamate receptor GluR1 subunit at Ser831, two important CaMKII phosphorylation sites, were substantially enhanced after bicuculline application. Behavioral tests illustrated that intrathecal administration of the CaMKII inhibitor KN-93, NMDA receptor antagonist D-APV, or AMPA receptor antagonist GYKI 52466 effectively ameliorated the mechanical allodynia evoked by bicuculline. These data thus indicate that CaMKII signaling is critical for the reduced inhibition to evoke spinal sensitization.